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• TT31 ( This new data set is internally consistent, covers all major ocean basins, and allows a description of the spatial distribution of the 13C/12C ratio in the surface oceans in more detail than previously possible. Measurements from time series locations in the subtropical North Atlantic, the subtropical North Pacific, and the equatorial Pacific establish temporal variability of the oceanic 13C/12C ratio at these locations on both the seasonal and interannual timescales. At these stations, and in the Indian Ocean, we find indication of secular trends associated with the oceanic 13C Suess effect.
The paper is organized as follows: Section 2 addresses the sampling and measurement methods employed. Sections 3-5 present the spatial distribution of the 13C/12C ratio in the surface oceans, followed by a discussion of the processes controlling the distribution. In section 6, the temporal variability is investigated at several locations. We extrapolate these trends to the global ocean and discuss the results in comparison with the atmospheric •3C Suess effect over the same period.
Data
We report here the results of sampling surface ocean waters (at sampling depths up to 50 m) in all major ocean basins (Figures la-ld .
• North of 30øS, a mean difference of 11 q-9/•mol kg -1 is found for sDIC, and a mean difference of -0.34+0.07%0 Figure 3a) . Elsewhere, equatorial upwelling is weaker, and its effects are less discernible.
Normalized Total Alkalinity
Normalized Alk (sAlk) exhibits considerably smaller meridional variation than sDIC (Figures 2b, 3b, 
where we subtract ADICorg and ADICcarb, from DIC, and compute the resultant •13C of the mixture. [1973] and the inorganic carbon chemistry model of Fink [1996] . Considerable uncertainty exists with regard to the choice of the dissociation constants [Millero, 1995] . (Figures 5a, 6a, and 7a) . Waters between about 50øS and approximately 50øN are higher in 5•sC than they would be at equilibrium, whereas waters poleward of 50 ø in both hemispheres are lower. As discussed above, these large deviations from equilibrium reflect the long characteristic timescale for surface ocean 51sC to approach isotopic equilibrium with the atmosphere in the face of opposing biological and thermodynamical processes and the input of fossil fuel CO2 depleted in •3C. I  I  I  I  I  ,  ,  ,  I  ,  ,  ,  I by air-sea exchange, despite their short residence time at the sea surface, 2 years or less [Gordon, 1988] .
•.o• fi•3C (Fig. 4) . I  ,  I  ,  I  ,  I  ,  I  •  I  ,  I  ,  I  ,  I  ,  I  ,  I  ,  I  ,  I   84  85  86  87  88  89  90  91  92  93  94 
Summary and Conclusions
The 513C distribution in the surface ocean is governed by the interaction of biological and thermodynamic processes which have strong opposing influences. 
Biological processes influence

